

CLAIMS 

What is claimed is: 

A n iii lcif actr RTtr aiisfei ddld Jiie<JLly be i Wi^eiL a i i t ^yfo rv controL hub {MCH^aa^ 
a input/output control hub (ICH) within a computer^^s^^tem, comprising: 

a data signal path to transmit data in pad^^ts via split transactions; and 
a set of command signals, wherein said interface provides a point-to-point 
connection between said MCH/mid said ICH, exclusive of an external bus 
eertnected" directly lu lite Imeifci L e : — ^ 

The interface of claim 1, wherein said MCH and said ICH within said computer 
system are components within a chipset. 
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3. '•'ftielntertace^friatm47^^^ Js initiated on said interface 

w ilhtriequesl p acket, subsequent to a TbiUa l i^ ^6r 0^\mership of saiHlntel 

^feintertacg nf claiiu 3, vvh oio in s aid roqucot packe t includeg -a^ransaction ^ 

descriptor. 

5. The interface of claim 3, wherein a completiofi packet is transmitted on said 
interface in response to said request packet of s/^d first transaction. 



1 6. The interface of claim 3, whereiiv^id request packet includes transaction 

2 descriptor and said completion pack« includes a corresponding transaction descriptor. 
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7. The interface of claim 5f wherein a request packet for a second transaction can be 
transmitted across said interface prior to transmitting said completion packet in 
response to the reques^/packet of said first transaction. 
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1 8. ^ The interface of claim 3, w herein said data s ignal path is scalable. 

1 9. The interface of claim 8, wherein packets are transmitted across said data signal 

2 path via a source synchronous clock mode. / 

1 10. The interface of claim 9, wherein said interface in/ludes a set of bi-directional 

2 data signals, a first and second source synchronous strobe signal, a unidirectional 

3 arbitration signal, and a bi-directional stop signal. / 

Ijl 11. The interface of claim 10, wherein said inte/face further includes a system reset 

,i2 signal, a common clock signal, and a voltage reference signal. 

[y / 
i& I 

lyl 12. The interface of claim 11, wherein saia transaction descriptors identify separate 

^"2 hubs within a hierarchy of multiple interfaces between at least three hubs. 

J^l 13. The interface of claim 5, wherein/said request packet includes a field indicating if 

w2 a completion packet is required in response to the respective request packet. 

1 14. The interface of claim 3, wtlerein arbitration between said hubs is symmetric and 

2 distributed. / 

1 15. The interface of claiffl 3, wherein a hub is allotted ownership of said interface up 

2 to a predetermined amoimt of time. 

1 16. An interface to transfer data directly between a memory control hub (MCH) and 

2 an input/output cont/ol hub (ICH) within a computer system, comprising: 
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3 faA^6#-meaiLb foi' Uansmitting data between said JVfCS'and-gatd-ICH in packets 

4 via split transactions; and 

5 a second means for transmitting command signals, wherein said interface 

6 provides a point-to-point cormection bejween said MCH and said ICH, exclusive 

7 of an external bus connected directlv/o the interface. 



1 17. The interface of claim 16, wherein said ICH and said MCH within said computer 

2 system are components within a^ipset. 



1 18. The interface of claim 17, wherein said interface includes a means for initiating a 
C32 first transaction on sai^^terface with a request packet. 

q 

'M1^19. ,Jhe4nt < ^ifctcH ^ of daini 18, wheieln said i ' t^quesl packet includoD a tranoao l iort ^ 



/ -descriptor. 




. "---^femteiface of claim 19, wherem said iiilerface iiichtdes-mean^or providing a 
<ajmpleliu u pa c k e t in lespo nse to said request packet of^^liisl transaction. 

1 21. SieJ nterfare of xl a i m 18, vvhciuiii/b^au/request packet includes a tran^^acti on — - 

2 4e6€ripte i and said cuniple t loii pack et ii)<lMdes a tunesp onJ i ng transaction descfiptorr- 




2. - Tlie inteiface of cla un zl, wherem sai d interfat : e mclud e5"-a-means. 
transmitting request packet for a second^ratisaction across said interface prior to 

3 transmitting said completion pa^k^fm response to the request packet of said first 

4 transaction. 
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23. The interface of claim 22, wherein said first means for transmitBSgTiate^nr--^^ 
packets via spHt transactions includes further includes means for scaling a data signal 
path. / 

24. The interface of claim 23, wherein said interface includesymeans for transmitting 
packets across said interface via a source synchronous clock iriode. 

25. The interface of claim 21, wherein said transaction descriptors include a means 
for identifying separate hubs within a hierarchy of multiple interfaces between three or 
more hubs. / 

26. The interface of claim 20, wherein said request packet includes a means for 
indicating if a completion packet is required in response to the respective request 
packet. / 

27. The interface of claim 26, wherein interface includes a means for arbitrating 
between said hubs for ownership of saiel interface. 

28. The interface of claim 21, whferein said interface further includes a means for is 
allotting ownership of said interface to one of said hubs up to a predetermined amoimt 
of time. / 

29. An interface to transfer data between a memory control hub and an 
input/ output (1/ O) hubbf a chipset within a computer system, comprising: 

a bi-directiona/data signal path and a pair of source synchronous strobe signals, 
said data signal path transmits data in packets via split transactions, said packets 
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5 — including a request p ac ket cuid coiiip l etion packet, said reqiiest-pa€keUacluding,a^ 

6 transaction descriptor ; and / 

7 a set of command signals including unidirectional arbitration signal, a bi- 

8 directional stop signal, a system reset signal, a common clock signal, and a voltage 

9 reference signal, wherein said interface provides a point-tg/^point cormection between 

10 said memory control hub and said I/O hub, exclusive of^an external bus connected 

11 directly to the point-to-point connection. / 

1 30. A computer system comprising / 



2 a processor; / 

a memory control hub (MCH) coupled to iaid processor; 

i3 / 

an input/output control hub (ICH) coutfled to said MCH via an interface to 

transfer data directly between the MCH and me ICH; 

^% said interface having a data signal p*th to transmit data in packets via split 



=^ transactions, and said interface including/4 set of command signals, wherein said 

[ J8 interface provides a point-to-point connection between said MCH and said ICH, 

1.-4 / 

W exclusive of an external bus connected^ directly to the point-to-point connection; and 

%W at least one peripheral component coupled to said ICH. 

\j I 

1 31. The computer system of claim 30, wherein said peripheral component is a 

2 Peripheral Component Interconnect (PCI) agent. 

1 / 

2 32. The computer system of claim 31, wherein said first and second hubs within said 

3 computer system are components within a chipset. 
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1 'SSf The computer system of claim 32, wherein ajkst transaction is initiated on said 

2 interface with a request packet, subsequent^^^bitration for ownership of said 

3 interface. 

1 34. The computer sy^m of claim 33, wherein said request packet includes a 

2 transaction descriptor. 




35. .^---^IheTOffiputer system of claim 337 wltefejilL a conLpleLiuit - packot i o tran s mitt ed^. 



jl 36. The computer system otycl&^prSS, wherem said request packtit ilicludes-a- 
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transaction descriptor and^s^ oompletion packet includes a corresponding transaction 
UesCTiptor:"" 




7. Hie computer system of claiffl-36nivrhc/Gin a request packet for a second 
trarisaction can be transmitted across said ^terf ace prior to transmitting said 

^3 rnmplntinn pnrlfnf' in i -nn pr > n r ■, l y /jue fft p a fVpt oL&aid^gHrai^^ 




mpulei syslein of claim 36, vvh cioiii^ 



lal: 



is scalable. 



computer system of claim 38, wherein packe^s^re transmitted across said 
2 data signal path via a source synchronous clock i 
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40. The computer system of claim 39^herein said interface includes a set of bi- 
directional data signals, a first ancls^ond source synchronous strobe signal, a 
imidirectional arbitration sign^and a bi-directional stop signal. 
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41. The computer system of claim 40, wherein said interfaceluHhenneki^^ 
system reset signal, a corxmion clock signal, and a voltage reference/signal. 

42. The computer system of claim 41, wherein said transacrion descriptors identify 
separate hubs within a hierarchy of multiple interfaces between at least three hubs. 

43. The computer system of claim 42, wherein saica request packet includes a field 
indicating if a completion packet is required in response to the respective request 
packet. / 

44. The computer system of claim 43, wherein arbitration between said hubs is 
symmetric and distributed. / 

45. The computer system of claim M, wherein a hub is allotted ownership of said 
interface up to a predetermined amc>unt of time. 

46. The computer system of daim 31, wherein the computer system includes 
multiple processors. / 

47. The computer system of claim 31, wherein the computer system further includes 
third hub coupled to said ICH via an interface comprising: 

a bi-directional/data signal path and a pair of source synchronous strobe signals 
said data signal path/transmits data in packets via split transactions, said packets 
including a request packet and completion packet, said request packet including a 
transaction descriptor ; and 
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7 y^-fi ^ of rnmjw mr^fiigna k inrlnHing unidirectional arbitration sig^l, a bi- 

8 directional stop signal, a system reset signal, a common clock signal, and a voltage 

9 reference signal. 



1 48. The computer system of claim 31, wherein the processoi/and the MCH of said 

2 computer system, are integrated on a single semiconducto/ unit. 

1 49. The computer system of claim 31, wherein the MCH and a graphics unit of said 

2 computer system, are integrated on a single semiconductor unit. 



rgl 50. 
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A memory control hub (MCH) comprisirifg: 

an interface to transfer data directly to/an input/output control hub (ICH) within 
a computer system, the interface havmg a data signal path to transmit data in 
packets via split transactions, and a set of command signals, wherein the 
interface provides a point-to-poij^ connection between said the MCH and said 
ICH, exclusive of an external bus connected directly to the interface. 



51. The memory control hub /f claim 50, wherein said MCH and ICH are 
components within a chipset. 
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52. The memory control hub of claim 50, wherein a first transaction is initiated on 
said interface with a request packet, subsequent to arbitration for ownership of said 
interface. 



1 53. The memory control hub of claim 52, wherein said request packet includes a 

2 transaction desc/iptor. 
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1 54. ' — \lhe memory control hub of claim 53, wherem a completion/packet is transmitted 

2 on said interface in response to said request packet of said first transaction. 



1 55. The memory control hub of claim 52, wherein said reqjaest packet includes 

2 transaction descriptor and said completion packet includes jk corresponding transaction 

3 descriptor. 

1 56. The memory control hub of claim 55, wherein df request packet for a second 

2 transaction can be transmitted across said interface prior to transmitting said 

3 completion packet in response to the request packet of said first transaction. 



57. The memory control hub of claim 56, wherein said data signal path is scalable. 



ru 
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59. The memory control hub of claim 57, wherein packets are transmitted across said 
data signal path via a source synchronous clock mode. 

60. The memory control hub of claim 59, wherein said interface includes a set of bi- 
directional data signals, a first and recond source synchronous strobe signal, a 
unidirectional arbitration signal, and a bi-directional stop signal. 



1 61 . The memory control hxib of claim 60, wherein said interface further includes a 

2 system reset signal, a common clock signal, and a voltage reference signal. 
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62. The memory control hub of claim 61, wherein said transaction descriptors 
identify separate hubs i^ithin a hierarchy of multiple interfaces between at least three 
hubs. 
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63. :_..,jnie-BftenT5^ of claim 62, wherein said request packet includBS^a-field 
ii^dicating if a completion packet is required in response to the respective request 
packet. / 

64. The memory control hub of claim 63, wherein arbitration between said hubs is 
symmetric and distributed. / 

65. The memory control hub of claim 64,ywherein a hub is allotted ownership of said 
interface up to a predetermined amoimt of time. 

66. The memory control hub of cla/m 50, wherein the memory control hub and a 
proc e ssor aro integrated on a sirigl c semiconduc tofHmife — 

67. The memory control hub of claim 50, wherein the memory control hub and a 
graphics unit are integrated on a single semiconductor unit. 
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